Tie NSLS Prototype Small-Gap Undulator (PSGU) will serve as a tool to study lifetime degradation and the onset of beam instabilities as the beam duct aperture is decreased. The device will consist of a variable-gap vacuum vessel and a permanent magnet undulator, with independent magnet-gap control. The vacuum vessel design attempts to mmtmiTK both residual gas pressures and beam impedances. The undulator will be 320 mm long and HHIJTM a pure-permanent-magnet structure with 6 blocks per 16 mm period. For a nominal operating aperture of 4 mm, PSGU will produce a peak brightness in the fundamental and third harmonic of 7xlO ls and lxlO 16 photons»sec" 1 »mrad' 2 »mm' 2 «(0.1S BWy 1 at photon energies of 2.5 keV and 7.5 keV, respectively.
I. INTRODUCTION
For storage rings used to produce synchrotron radiation, an important constraint on the operation of insertion devices is the minimum allowed magnet gap. A typical insertion device, wiggler or undulator, consists of a periodic magnetic structure, built surrounding the vacuum duct in which the stored beam circulates. The minimum magnet gap restricts the inner aperture of the vacuum duct. If this aperture is decreased, the performance of the storage ring may be degraded through a reduction of beam lifetime, or through the onset of beam instabilities, which may arise from the transverse coupling impedance. Beam lifetime depends on the beam duct -, physical aperture and on the residual gas pressure in the beam duct. If the limiting physical aperture in the storage ring is located in the insertion device, elastic scattering of beam particles on residual gas nuclei anywhere in the ring can result in particle loss at the insertion device. L addition, the residual gas pressure inside the insertion device influences other lifetime-determining mechanisms, such as bremsstrahIung on nuclei, scattering on electrons, and ion trapping. Phcttn-stimulated desorption and thermal desorption of gas molecules from the beam duct walls are promoted by synchrotron radiation. Thermal desorption is also promoted by component heating through longitudinal coupling impedances. The residual gas pressure inside the insertion device from these sources generally increases as the aperture is decreased, since a small aperture decreases the pumping conductance of the duct. On the other hand, the performance of insertion devices is rniiancftri by decreasing the minimum magnet gap. The peak on-axis magnetic field is increased. For a tunable undulator, the tuning range is extended. Also for undulators, since the ratio of the gap to the undulator period exponentially influences the r" tia "»^ output power, a reduced magnet gap permits a reduction of undulator period, to produce higher photon energies.
The NSLS Prototype Small-Gap Undulator (PSGU) will serve as a tool to study some of the effects which degrade storage ring performance as die beam duct aperture is decreased. It consists of a variable-gap vacuum vessel and a permanent-magnet, small-period undulator with independent magnet gap control. In the following sections, the design concept of the vacuum vessel, and some details related to it, will be presented, followed by a description of the permanentmagnet undulator, its design parameters, and anticipated performance.
n. VARIABLE -GAP VACUUM CHAMBER

A. Design Concept
The PSGU vacuum chamber concept is illustrated in aperture directly. Storage ring injection may require a larger aperture than that used for stored-beam operations, and this requirement is easily accommodated. A low residua! gas pressure inside the device is important, as mentioned in the previous section. This implies provision for effective pumping of the minimum-aperture region, and for thorough bake out and conditioning of the vacuum vessel in-situ. The present concept permits removal of temperature-sensitive components, i.e., the permanent-magnet undulator, and the precision drive mechanisms, for in-situ bake-out of the vessel. In addition, a combination of pumping methods can be utilized to reduce the gas pressure in the minimum-aperture region. The anticipated performance of PSGU at the nominal magnet gap of 6 mm is s "mr n! "i7" i in Table 2 , for the fundamental and 3rd harmonic. These values include the emittance of the NSLS X-Ray Ring. The photon energy of the fundamental was chosen to be the sulfur K absorption edge, in anticipation of possible interest in S microscopy or near-edge spectroscopy. In terms of flux and brightness at this energy, PSGU will provide at least comparable performance to the best existing sources. 
B. Design Details
